The development of virtual e-business cluster is an effective way to cultivate new industries and realize the transformation and upgrading of traditional industries. Based on computer simulation, in this paper, the conduction of entrepreneurial behavior of enterprises in the virtual e-business cluster on their network is studied, and simulation on conductive process and effect is conducted. The research finds that for the two business models of virtual e-business cluster C2C and B2B, if the number of start-ups in the virtual e-business cluster is increased, the business start-ups in the virtual e-business cluster will achieve stable results earlier; and the conduction effect of virtual e-business cluster is more balanced and obvious in the passive impact mode. For B2B, with the impact mode changing from active to passive, entrepreneurial behavior tends to be more balanced from centralization, and the process of entrepreneurial conduction is significantly accelerated, and the conduction reaches the stabilizing effect earlier.
Introduction
Since 2016, China has sped up the supply-side reform and promoted the transformation and upgrading of traditional enterprises through the "Internet plus." The ebusiness industry is developing rapidly. From a practical perspective, more and more traditional industrial clusters cooperate with Alibaba and other Internet leading enterprises to carry out training of transformation and upgrading by e-business, build e-business service system, and strive to build virtual e-business clusters. In 2016, the initial estimate of tax contribution generated by Alibaba group and the Ant Financial Gruop's upstream production and wholesale increments and logistics increments increased by over 200 billion yuan. The development of virtual agglomeration has promoted the vertical division of labor between upstream and downstream professional sectors, as well as the horizontal division between the professional departments in the production chain, thereby increasing the roundabout degree of production and the degree of professional diversification. It can be seen that the development of the virtual cluster of e-business may be an effective way to cultivate new industries and to realize the transformation and upgrading of traditional industries. Different from the local fission in the traditional cluster entrepreneurship conduction and the expansion of the relationship between the upstream and downstream of the industrial chain, in fact, the virtual industry cluster of e-business is no longer binding on the association of upstream and downstream enterprises in a single industry, but the ebusiness enterprise itself and the organic integration of all kinds of manufacturing, supporting, and service enterprises around its business on the Internet platform. David [1] pointed out that the loose network relationships of open innovation and structures in the cluster provide a new activity environment for innovation, and dynamic multiple network relationships make innovation and imitation easier to happen. Thor and Sylvie [2] believed that cluster networks have promoted innovation and imitation, even a new enterprise. Therefore, the formation and development of virtual e-business industry cluster is closely related to the particularity of the conduction of entrepreneurship.
Research design

The entrepreneurial characteristics of virtual e-business cluster
It is proposed by James and Terry [3] that the evolution process of suppliers, distributors, service providers, and customers relying on "Internet collaboration technology" as the main form of cooperation and competition is often defined as "e-business communities." The virtual agglomeration of e-business is based on information and communication technology, which takes the enterprises and specific areas in the network as the "core" of competitive advantage, and is integrated across geographical space through implicit or explicit contracts [4] . Under the background of continuous deepening of specialization, the roundabout degree of industrial chain is increasing. All links of production can be carried out in a more wide geographical range in a more decentralized way [5] . Specific geographical areas have been unable to provide all the elements needed for industrial development. With the further development of the enterprise, the demand is gradually shifted from the tangible product to the service products. In the virtual agglomeration of e-business, enterprises can use their core competitiveness to integrate external resources and reduce search cost by relying on information network combined with all forces, so as to achieve optimal allocation of factors in the whole society [6] . The comparison on the entrepreneurial characteristics of virtual e-business clusters and traditional industrial clusters is showed in Table 1 .
The entrepreneurial network of virtual e-business cluster
The two models in complex networks, the ER model and the BA model, are the most common types. The ER model, as a completely random network, is developed by Erdos and so on. It has two important characteristics that degree distribution tends to average and the connection between nodes appears probabilistic connection. The BA model, which is proposed by Barabasi and so on, is a scale-free network model. It has two important characteristics: the network scale is constantly expanding (growth characteristics) and the new nodes are more likely to connect with the "big" nodes with high connectivity (preferential connection characteristics).
Based on the complex network theory, Powell and other scholars [7] regarded the inter-firm relationship as a network and studied the impact of the structure of the enterprise network and the location of the enterprise in the network on the variables such as the business performance and market structure. Ning Cai and others [8] thought that the enterprise network of industrial cluster is composed of nodes in the network (representing the enterprises in the cluster) and the network sides (representing the relationship between enterprises).
Characteristics of entrepreneurship network in the virtual e-business cluster
Zheng Ye [9] and others believe that the interaction between the industry cluster enterprises plays a key role in the conductive process of entrepreneurial behavior. The decision of the entrepreneurial behavior of a cluster enterprise not only depends on the choice of the neighbor but also is influenced by the complex topology configuration of the cluster enterprise network. The choice of entrepreneurial behavior of cluster enterprises is influenced by external factors, such as market opportunity and other external factors, and the external network of cluster. According to the previous article, the formation of the virtual cluster entrepreneurship network of Alibaba and other e-business enterprises cannot be separated from the conduction of entrepreneurial behavior on the network. Therefore, the conduction of virtual ebusiness cluster is in line with the characteristics of complex social network diffusion. In fact, it is the spread and diffusion of entrepreneurial behavior in the complex network of virtual e-business cluster network.
In this paper, the two types of business models of business to business (B2B) and customer to consumer (C2C) in the virtual cluster of e-business in Alibaba Group are mainly analyzed. B2B refers to the electronic business established by merchants and merchants and is the main business of the Alibaba group. B2B shows the labor division and cooperation between upstream and downstream businesses, centered on large enterprises, and many small and medium-sized enterprises as the periphery, specializing in specialized processing for "core businesses" or providing specialized products according to needs. This type of cluster has a high degree of structure, strong interdependence, and low homogeneity in the group. It shows that there are a small number of nodes with relatively high degree in the internal network structure. Moreover, the big enterprise is the center, that is, the "big" nodes with higher connectivity exist in the BA model. The high degree of structure in the network indicates that the relationship between enterprises is generated by the priority connection of large enterprises, that is, the priority connection characteristics do exist in the BA model. C2C is the e-business between individuals and individuals. The typical representative is virtual ebusiness cluster platform of Taobao in Alibaba group. C2C is based on equal market trading, and the whole virtual cluster is completed by the various subjects with the level of connection. This type of cluster is relatively low in structure, high in homogeneity among clusters, and not very strong on bilateral dependence. It shows that the similarity between the subjects is high and the importance is converging, and the main way is the horizontal connection, that is, the degree distribution of nodes in the ER model is relative average. The low degree of structure indicates that the degree of interlocking and dependency is weak, and the relationship between subjects is not affected by the original relationship. That is to say, in the ER model, the edges of the nodes are connected with the same probability. On these grounds, the connection probability of the two virtual cluster network models of C2C and B2B can be obtained according to Table 2 .
The process of entrepreneurship conduction of virtual e-business cluster
The innovative behavior of some subjects in the virtual cluster of electronic business directly contributes to the innovative behavior of the subjects associated with it, and is the diffusion of the entrepreneurial behavior among the subjects. Therefore, based on the network relationship, the conduction of enterprises in the virtual e-business cluster is that the entrepreneur and decision-making process of the subject is vulnerable to the impact of the subject selection, which is in line with the neighborhood effect of complex network innovation diffusion. Zhenglong Zhao [10] believes that in the neighborhood effect, the mode of impact among individuals is the two modes of active and passive effects. The mode of active impact in virtual ebusiness cluster refers to a conscious self-publicity, so as to facilitate the neighborhood entrepreneurship to enhance cooperation, especially to the key neighbors. The mode of passive impact means the goal individuals do not take any conscious actions to impact the diffusion of innovation, and the probability of diffusion depends on the rational decision-making process of the neighbors. Based on the availability of research data, the intensity of the connections among individuals in the network is neglected in this paper. Then, the probability of the two modes of entrepreneurship conduction in virtual e-business clusters is as shown in Table 3 .
Research on the platforms in virtual e-business cluster shows that in some clusters, entrepreneurial behavior can better promote the entrepreneurship in the virtual ebusiness cluster, while others are unable to form an effective diffusion or spread, and the impact of the virtual ebusiness cluster is very limited. Therefore, not only the neighborhood effect impacts the entrepreneurial behavior of the subjects in the virtual e-business cluster but also the complex topology configurations of C2C and B2B also have an impact on the process and effect of entrepreneurial conduction. In this paper, the conduction amplification factor E and the conduction concentration CV are used to reflect the cumulative number of entrepreneurial activities and the centralization trend of entrepreneurial behavior.
AE m means the average number of entrepreneurial times of all the enterprises in a virtual e-business cluster; m means the number of enterprises in the cluster; and E i means the number of entrepreneurial times of the enterprise i in the cluster.
Methodology
Multi-agent simulation
Using the multi-agent simulation model, Rosanna [11] researched the complex adaptive systems such as cluster innovation network and new product development system in which the network plays the key role, and he believed the multi-agent simulation model is very suitable for the study of various phenomena appearing in the industrial cluster. The entrepreneurial behavior of enterprises in the virtual e-business cluster is conducted through the information flow sharing, knowledge transfer and learning, diversified behavior characteristics, innovation ability, and the complex relationship and evolution of individual behavior in the network. Therefore, the effects of "initial conditions" and "path dependence" on entrepreneurial conduction can be investigated by using the simulation method. MATLAB7.5 is used in this paper to simulate the research model. 1 First, the model of network for virtual e-business cluster is generated, and then the conduction simulation of entrepreneurial behavior is carried out.
Network model
In the generation of network models, starting with an initial node, a new node is added each time according to the rules of the connection probability of the two types of nodes (Table 2 ), all the way up to 100 nodes, and the network diagram and node degree distribution diagram (as shown in Fig. 1 ) and the number of network nodes and indexes of network edge under two models are output: The C2C network model contains 100 nodes, 101 edges, and the average degree distribution (between 0 and 10). The B2B network model contains 100 nodes and 187 sides, and "big" nodes with high connectivity (the general node degree is between 0 and 30). Table 3 The conduction probability of entrepreneurship between individuals
Conduction probability Description
Active impact
Where, D i → j = the probability of conducting from node i to node j; k i = the degree of node i; k j = the degree of node j. Passive impact
Network diagram of B2B model Node degree distribution diagram of B2B model 
Simulation of entrepreneurial conduction
Under the two types of network models, the initial entrepreneurial enterprises (target nodes) in the virtual cluster of e-business are selected randomly. The number of initial target nodes is set to 1 and 10% of the initial nodes, respectively. According to the conduction probability D (Table 3) , the target node carries out an entrepreneurial conduction to the neighbor nodes. The conducted neighbor node is the target node at the beginning of the next conductive process, and the conduction can be repeated and accumulated. The conductive process diagram (Fig. 2) , the conduction effect diagram (Fig. 3) after 25 times of conduction, and the node diagram of two kinds of model after entrepreneurship conduction (Fig. 4) are worked out, and the conduction amplification factor E and the CV index of the entrepreneurial concentration degree are output. According to the conductive process diagram of the simulation output, the difference of conduction time T (the number of times when conduction tends to be stable) is analyzed so as to compare the entrepreneurial conduction time under different network structure and network relationship.
Results and discussion
Through multiple simulation after adjustment of model parameters, it is found that for C2C and B2B, the changes in the number of conduction times have no substantial impact on T and CV in addition to the change in E with almost the same proportion (cumulative number of entrepreneurial times) while other parameters remain the same. It may be considered that the number of conduction does not affect the heterogeneity of the conduction results. Therefore, in this paper, the simulation results under different parameters with 25 conduction times are given, and the change on the two kinds of parameters (the number of initial target node and the mode of impact) and the impact of the simulation model are mainly analyzed.
Influence of the number of initial target nodes on the result of entrepreneurial conduction
After changing the number of initial target nodes, the difference between the conductive process of the two models after 25 conduction times in different impact modes is shown in Fig. 2 . Compared with the active impact mode, the number of initial target node increased from 1 to 10%. The conduction time T of the C2C model was reduced from 8 to 4, and the conduction time T of the B2B model was reduced from 7 to 4. Compared with the passive impact mode, the number of initial target node increased from 1 to 10%. The conduction time T of the C2C model was reduced from 10 to 4, and the conduction time T of the B2B model decreased from 8 to 3. It can be seen that for the two types of model, increasing the number of initial target nodes makes the conduction reach a stable effect earlier.
Influence of impact mode on the result of entrepreneurial conduction
After changing the impact mode among nodes, the difference between the conductive effect of the two models after 25 conduction times under different number of initial target nodes is shown in Fig. 3 . It is found by comparison on two types of model transforming from active impact to passive impact when the number of initial target node is 1% and two types of model transforming from active impact to passive impact when the number of initial target node is 10%, the cumulative number of entrepreneurship in different enterprises of the C2C model and the B2B model are more balanced in the passive impact mode. In particular, under the C2C model, the cumulative number of entrepreneurship is extremely uneven in the (Table 4) , for the two models of C2C and B2B, the conduction effect of enterprises in the virtual e-business cluster in the passive impact mode is better than that of the active impact mode.
Conclusions
Based on the simulation results, in this paper, some suggestions on the entrepreneurship policy of virtual cluster of e-business are proposed as follows: First, for the virtual e-business cluster, a good environment shall be created for network innovation and entrepreneurship to stimulate business start-ups and increase the number of start-ups, which is conducive to accelerating and promoting the entrepreneurship and conductive process of virtual e-business clusters and increasing the limit number of start-ups. Second, for virtual e-business clusters with a certain scale, there is a limit to the conduction of entrepreneurial behavior among enterprises, which is in line with what has been observed in practice. Not all enterprises can always adopt an innovative development strategy in their development. There are always some enterprises Will decline or gradually withdraw from the market. Therefore, the growth and development of virtual e-business cluster has a certain threshold. Thirdly, more attention should be paid to the passive impact mode in the cooperative relations between enterprises when promoting the conduction of entrepreneurial behavior of enterprises in virtual e-business cluster. That is to say, while encouraging and guiding the start-up enterprises to find suitable e-business related enterprises for innovation activities, the entire cluster should be promoted to enhance the ability of enterprises to formulate their plans and strategies for the development of ebusiness so as to encourage more e-business affiliates to remain focused on cooperative innovation activities and to follow the long-term development perspective.
Endnotes
1 The generation of network models and simulations is based on Monte Carlo method. Based on the distributed pseudo random number generated by Mersenne Twister, the network and simulation are generated according to the corresponding probabilistic models.
Abbreviations B2B: Business to business; C2C: Customer to consumer 
